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METAPHYSICS AS A BRANCH OF ART 


ETAPHYSICS is frequently called a science of first prin- 

ciples, a science of the nature of reality, a science of pos- 

sible experience and so on. This paper tries to show that meta- 

physics, from the standpoint of its practical effect, might be classed 
more fitly as an art than as a science. 

The chief distinction between art and science is here assumed to 
be this, that art is concerned with arousing emotion, and science with 
giving definite perceptions; that art deals with general ideas or 
abstractions, but science with particular facts. Taking first what 
we may eall the consumer’s standpoint in art and science, we have 
the consumer of art enjoying an esthetic consciousness, and the con- 
sumer of science being made acquainted with fact. It is quite gen- 
erally agreed that the esthetic consciousness is essentially emotional, 
or at least affective, but it is by no means so indubitable that the 
learning of scientific facts is accompanied by a strong affective tone. 
Now, emotion is distinct from cognition by reason, I believe, of its 
relative vividness and vagueness, and the esthetic consciousness is 
more vivid, but at the same time more vague, than the scientific. By 
being more vivid I mean that the enjoyment of art is an excitable and 
very unstable condition of mind, that in it one may readily become 
exalted, enthusiastic and highly suggestible. A little art may accom- 
plish more of this kind of thing than a good deal of science could. 
For instance, an army, even of savants, would be more inspired by 
singing ‘Dixie’ than by chanting Newton’s laws of motion. Then, 
too, many of the arts—as music, dancing, sculpture, architecture— 
appeal so directly and inclusively to our motor apparatus that they 
can summon a wealth of muscular and tactual excitements, con- 
ducive to emotional intensity, which are usually at a minimum in 
the scientific consciousness. Indeed, the very fact that the artist 
must present the idea to ‘sense’ is a guarantee that a certain pitch 
of vividness is expected. The esthetic consciousness is vague in the 
Sense that it turns loose a great deal of unapplied enthusiasm, it is 
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exciting in a general way with no specific suggestion as to how that 
excitement is to be worked off. Art is stimulative without being 
essentially instructive.* 

To illustrate this function of art, take the effect of Donohue’s 
statue of young Sophocles. The erect head, open mouth and lifted 
chest suggest a full deep breath. The observer takes at once a full 
deep breath, and before long the elasticity, grace and freedom of 
the statue’s pose have tempted along the observer’s imitative impulse 
until he gets the most lively feeling of animation and buoyancy—a 
genuine emotion of joy. But at this point the statue stops. The 
emotion it has evoked must find expression somehow at some time, 
but the precise mode of expression depends not upon the statue but 
upon the observer. A musician may put his feeling into a martial 
melody, but a shoemaker will put it into his shoes. The point is 
that the statue, although it has had a palpable and literal effect, has 
not given any detailed instruction about music or shoes. It has con- 
veyed only the very common, very general idea of animation or 
exaltation, but its beauty lies in the peculiar vivacity with which it 
gives that general notion. Compare with this the effect upon the 
layman of being told that deep breathing oxygenates the blood, and 
that this is a good thing. His conscious response to this is to do the 
thing which the statement itself suggests, to begin breathing deeply, 
and that for him is the end of the matter. The difference in the 
two cases seems to be this: The statue appears to the observer te 
presuppose nothing, but to be itself the starting-point of interest; 
the thing it does is to stimulate an instinctive reaction, and so to 
present the observer with a vivid emotion. It then becomes the ob- 
server’s problem to work off that emotion. In the second ease, the 
statement of fact does presuppose an interest in one’s own physical 
well-being. It does not itself arouse emotion, but it guides the in- 
terest already there, and what one finally does about it is the thing 
itself, i. e., deep breathing and consequent oxygenating of the blood. 
That art communicates general ideas and science particulars is illus- 
trated, I think, in a comparison of Rodin’s statue of Balzac,? in which 
only the face is treated in detail, with that which a scientific presenta- 
tion of the visible man would have to be—say, a photograph. Rodin 
impresses us with a few traits of character, the photographer would 
impress us with every fold in Balzae’s garments, every button on 
his shoes. Again, what a poet would call an illimitable sea, a scien- 
tist would call a body of water three thousand miles wide. Millet’s 

1 This statement of the function of art seems to me somewhat like Professor 
Fite’s view expressed in the article ‘Art, Industry and Science,’ Psychological 


Review, Vol. VIIIL., pp. 128-144. 
*The World’s Work, November, 1905, p. 6821. 
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pictures impress you with the dignity of work as well as the poverty 
of the worker, but they give you no statistics. 

If we turn now to the standpoint of the producer in art and in 
science, a more intricate situation appears. But, though it is true 
that the scientist is moved by artistic impulse in the creation of his 
hypotheses and gets esthetic satisfaction out of his products, and 
though it is true that the artist proceeds with scientific precision to 
secure a definite effect, yet I believe that the final object remains 
perfectly distinct in the two cases. The ultimate aim of the scientist 
is always to convince some one, that of the artist to interest and 
move some one. The maxims of the two professions have opposite 
implications. The artist talks of greatest possible effect with fewest 
possible lines, of conveying much in little, of letting the observer’s 
fancy supply details. The scientist, on the contrary, is advised to 
get little out of much, that is, to be lavish of facts and sparing of 
theory, to have a full supply of details and particulars for any gen- 
eralization which he propounds. The artist’s suecess depends upon 
whether he arouses interest ; he does not care whether you believe his 
particulars. The scientist, however, stands or falls by his particular 
facts. If his facts are not facts, he is without honor, theorize he 
never so wisely. Science guarantees only definitely dated and located 
events, and is, therefore, essentially a statement of what has hap- 
pened. That certain of these things will happen again, or will 
always happen, the scientist believes, but does not know. Prophecy 
is not his province, hence the statement of universally valid laws or 
of generalizations which anticipate experience, however expedient 
these may be, are not scientific. 

Art, then, transmits abstractions and general concepts rather 
than particular facts, and it offers emotional effects which it tries 
to make vivid. Can the same thing be said of metaphysics? That 
metaphysics has to do with abstractions and general concepts seems a 
discreet assumption which requires no insistence, but that meta- 
physics is chiefly concerned with emotional excitement is not at once 
So obvious. My argument for this belief is, that the fundamental 
metaphysical categories correspond to typical motor attitudes, and 
the consciousness of these attitudes is the basis of emotion; and 
further, that the teachings of metaphysicians have no immediate 
result in overt action, but they do have an effect upon mood, senti- 
ment or disposition. 

To illustrate the connection between concepts and motor attitudes, 
imagine the case of a person trying to thread a needle. Suppose this 
person to try a few times to put his thread through the eye of the 
needle, and without success. The failure induces a reflective pause. 
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If now the first idea persists and the man concludes that one must 
be firm with the thread and make it go through, he may never suc- 
ceed. But if the first plan is surrendered and he realizes that what 
he wants is not to do the thing in that particular way, but to do it 
in any way, then he has arrived at a conceptual view of the case. 
He has generalized his desire, or, in other words, has taken the transi- 
tional step towards some other means of attaining his end. The 
other means is slipping the needle over the thread. The concept 
of threading the needle corresponds to an attitude which is inter- 
mediate between the position of the body in putting the thread 
through the needle, and the position of the body in putting the 
needle around the thread. These two positions are, of course, quite 
similar; the head is held forward, the eyes fixed, both hands are held 
up and close together, each grasping an implement, and all these 
points common to the two positions are the connotation of the con- 
cept of doing the thing at all. The variable element of the action is a 
slight movement of the hands,—one either holds the right hand still 
and moves the left, or holds the left and moves the right. During 
the period of deliberation, while the concept is emerging, both hands 
are held still and one is simply in the general attitude of threading 
a needle. The concept means the attitude. 

In metaphysics we do not thread needles, but, following Kant, 
we affirm, deny and limit, we unify, differentiate and integrate, we 
exist, cause and reciprocate, we have possibilities, actualities and 
necessities of action; or, with Hegel, we posit, negate and reeoncile,— 
and in every case the significance of the category seems to me just 
a bodily attitude. I can not, for example, posit or affirm anything 
strongly without a tendency to face the source of the suggestion or 
at least to imagine it in front of me, without a feeling of clenched 
hands, a forward and downward motion of the head and a pushing 
out of the chest—which induces inspiration. Negation is a reversal 
of all this, an opening of hands as if to drop something, the impulse 
to turn away and the expiration of breath. An act of affirmation 
may, of course, take different particular forms: if some one asks for 
an instructive book to read and you walk over and set a book down 
with a thud on the table, that is literally a ‘positing’ of that book 
as instructive. Or an act of affirmation may be the mere utterance 
of ‘yes.’ In either case, however, something like the experience 
described above would be the kernel of the meaning. The meaning 
of unity and variety I should locate in the fundamental acts of con- 
traction and expansion. The primitive organism preserves its integ- 
rity or oneness by shrinking together in the presence of a harmful 
stimulus; it varies its experience by expanding or by enlarging the 
number of points of contact with other things. In human conscious- 
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ness it is the narrowing down of active range, or the touching of 
one’s self, which intensifies the sense of personal identity or unity. 
I believe that the idea of unity always has this implication of tension 
towards a center, and that we comprehend unity in outside things 
by a literal contraction or huddling of ourselves together. Variety 
means turning in different directions, the impulses to movement are 
all away from any single fixed center, the gestures and whole attitude 
are expansive. Again, the category of substance as the supporter 
of experience, or substratum and background of all qualities, is no 
other than the concept of self. The idea of causality is the idea of 
substance doing something, of ‘being’ active. The meaning of the 
idea depends upon the experience of our own bodies doing things. 
It is commonly enough realized that we can not understand the 
people about unless we identify our selves and activities with their 
selves and activities, we must try to put ourselves in their place. 
The same thing is true of the inanimate part of our surroundings; 
we understand the hardness of iron by flexing our muscles and try- 
ing to be as rigid as iron, that is, by trying to support what it will 
support, or we see better what the force of steam is by trying to 
push the things it ean push. It is through an attitude and activity 
of the self that we can put an ultimate meaning into things and 
events. Take finally the categories of modality. They become 
apparent in the facial and bodily changes which occur as, say, the 
state of conviction settles down upon one. The realization of a 
thing as a mere possibility comes with an attentive, expectant facial 
expression and hesitant, tentative movements and gestures. The 
realization of the actual is a normal, poised, relatively placid condi- 
tion. The realization of necessity brings a certain feeling of fatal- 
istic rigidity, a sense of being knocked down and hopeless. These 
three types of expression appear in some works of art. The sensi- 
tive and subtle delicacy of Botticelli’s faces expresses a life fed upon 
mere possibilities of experience, Greek statues show people who dealt 
with the actual, who had give-and-take relations with reality, and 
some of Rembrandt’s faces and Millet’s figures express the sense of 
the inevitable. A facial expression and an internal qualm or so 
may seem like a trivial significance for a concept like necessity or 
actuality or possibility, but when I try to understand what mere 
unqualified possibility may be, or what pure actuality is, or what 
unity and variety in the abstract are, or what sheer unpolluted af- 
firmation amounts to, I confess that to find some genuine bodily 
attitude seems to me to be doing pretty well. 

The connection between motor attitudes and emotion is familiar 
from the work of Darwin, James, Lange and Dewey. If, then, it 
were allowed that the categories stand for motor attitudes, we should 








370 THE JOURNAL OF PHILOSOPHY 


expect that the function performed by the basal concepts of the 
understanding would coincide with the results of these attitudes. 
These results are, for consciousness, the generation or the emphasis of 
certain sentiments and emotions. The second part of the statement 
made above was that metaphysical doctrines made no difference im- 
mediately for overt action, but that they did make a difference in 
sentiment, mood or disposition. For example, the insistence upon 
negation in general, upon the value of sacrifice, rejection and denial 
tends to promote Stoic temperament, whereas to enlarge upon the 
importance of affirmation, of agreement, acceptance is to encourage 
the Epicurean disposition. The familiar gibe that one’s philosophy 
depends upon the digestion, suggests the remark that the digestion 
may be influenced by one’s philosophy. Both ways of stating the con- 
nection are true, the metaphysical system which expresses its author’s 
disposition takes its effect out in the moods and sentiments of the 
reader. A temperamental difference between the Oriental and the 
Occidental mind is refiected in the relative valuation which these 
peoples put on the categories of passivity and activity, and that dif- 
ference is reinforced by the working out of these concepts in religious 
and metaphysical systems. Finally, following the pragmatic method, 
let us ask of one or two metaphysical doctrines, What difference do 
they make? What shall one do about them? Augustine taught that 
since we doubt we must exist. What shall be done about it? There 
is no question that Augustine’s teaching had influence, that his 
argument is interesting and even exciting, but its value is an emo- 
tional one. It is entertaining and agreeable to feel that the con- 
scious individual has a pretty important part to play, this feeling 
may serve to transfer interest from one sphere of phenomena to 
another and possibly to induce investigation of psychical laws, but 
its suggestiveness for present action is not assignable. Or take 
Kant’s prescription of ‘simple conformity to law in general.’ What 
result would that have upon overt action? Some result at some 
time, of course, but nothing that we can immediately indicate. What 
one does get from the metaphysie of ethics is very much the same 
effect that comes from Prometheus Bound, the book of Job or 
Michelangelo’s Moses,—a sense of intolerable but inevitable law. 
Metaphysies, then, like the work of art, gives an impression which is 
often vivid and interesting, but which is emotional and purely gen- 
eral. The truths of art and of metaphysics are felt truths, but are 
not facts which have at any time been demonstrated. 


KATE GORDON. 
Mount HOLyoKE COLLEGE. 
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THE GROUND OF THE VALIDITY OF KNOWLEDGE? 


IV. THE JUSTIFICATION OF PREMISES AND THE STRUCTURE OF 
KNOWING: CONCLUSION 


N the basis of the investigations and conclusions presented in 
the preceding articles, especially of those concerning the char- 
acter of the correctness of data, of perception and its object, and of 
the implication of a transcendent, it is now possible to state both 
more completely and in greater detail than formerly the conditions 
upon which the success, and so truth, of alogical cognition, particu- 
larly foreknowledge by inference, depends, and so also to gain 
answers to the remaining of the principal questions raised in my 
initial paper. 

Now it is, of course, well known that this foreknowledge, as an 
event within the individual, takes place by means of premises gained, 
in general, by inductive methods. These premises may be either 
special, strict laws, or generalizations,? empirical, or highly symbolic 
and abstract laws in the domain of theory. Let it be granted, too, 
that in the derivation of these inductive laws, for which, of course, 
measurement is necessary, and although this is possible in some eases 
only by instruments constructed in the light of theory, the usual 
recognized norms and maxims of scientific analysis have been ob- 
served. It will then result—since perception is here the ‘starting- 
point’ of knowledge—from that unequivocal and determinate rela- 
tion of reference, ete., between perceptive act and transcendent 
object, which constitutes the ‘correctness of data’ in the eases ex- 
amined, both that the generalization to all cases is justified and that 
the inference-conclusion is ensured of success. The justification and 
ensurement so result because, with it accepted that other conditions, 
those indeed of formal correctness and of the independent existence 
of the transcendent, are also demanded for success, the correctness 
of data which, too, is necessary, either implies alogically or is itself 
possible only through and is guaranteed only by this last ontological 
condition. That this is the case can, I think, be established as fol- 
lows: Admitting that for any investigation in hand the purpose of 
this decides the degree of determinateness which is accepted as satis- 
factory in the ‘cases examined,’ nevertheless it has been found that 
the transcendence is mediated and made determinate through an 
unequivocal causal connection between the transcendent elements of 
the perceived object on the one hand, and those forming, within the 
Subject, the conditions for the perceptive act on the other. But the 


*The three preceding articles appeared in this JourNaL, Vol. III., Nos. 8, 
10 and 12, respectively. 


*Compare Sigwart, ‘ Logic,’ translated by Dendy, Vol. II., pp. 370-374. 
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perceived object is in turn similarly connected with still other trans- 
cendent elements, these with others, and so on, and these all together 
as a manifold form a permanent, uniformly acting and causally in- 
terrelated transcendent agent. One and the same transcendent is 
implied, then, to have both the data correct and the inference ‘come 
true.’ 

Accordingly, with this transcendent existing, it is evident that 
its causal order, persistence and interconnection are the ontological 
conditions under which those cases, which are other than and yet 
held to be like the ones examined and to all of which the generaliza- 
tion refers, both actually are, ‘under the same conditions,’ like those 
examined and are causally connected with them. However, these 
ontological conditions and relations may or may not include the spe- 
cifie ones for the perceptive act itself. In fact, as the inductive 
procedure usually takes place, they do not; the conditions for the 
perception itself, although ‘working’ and mediating the ‘correct- 
ness,’ are themselves not directly perceived, but, rather, only those 
‘objective’ conditions and relations, ete., which are known as ‘other 
than’ the subject. It is these that are generalized, and it is through 
their causally uniform connection, first, in one direction, with the 
transcendent ‘elements’ conditioning the perception itself, and, sec- 
ondly, in the other, with those beyond, that the generalization is justi- 
fied and the inference assured of ‘working successfully.” On the 
other hand, the conditions for the perceptive act may, of course, also 
be stated in a law, so that it may be said that if certain specific ones 
of these are also present in the future, then some specific transcendent 
object will be perceived and the prediction verified. In either case 
the success of the inference is ensured only on such an ontological 
basis, ‘biologically implied,’ and submitting to statement in either 
hypothetical, categorical or apodictie form. 

From all this there results a number of important characteristics 
of the alogical knowing process as including both the making and 
the use of the generalization for inferential purposes. 

First, and analogous to perception, but with, of course, the dif- 
ference between the particular, present and the universal, the gen- 
eralization, when taking place as a conscious experience, transcends 
itself by making a psychological and yet determinate reference to a 
manifold, past, present and future, so that this transcendency is one 
with biological implication and is, too, mediated on a transcendent 
basis. 

When, now, the generalization is applied to some present, par- 
ticular, now-perceived quality, from which by inference the ‘mental 
time-leap’ to one as-yet-not-perceived is to be made, each successive 
judgment of the inference process transcends itself in a similar man- 
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ner, with, therefore, a determinateness of this relation, and so a 
correspondence between the transcendent causal order on the one 
hand and the elements of the inference process on the other. 

Secondly, as in perception, so here, by virtue of their self-tran- 
scendence, there is known ‘in’ the judgments of the entire inference 
process, that is, in the case of this being an instance of knowing in 
the physical sciences, something ‘different in kind’; something which, 
so far as it either was, is now or will be ‘already there,’ is thereby 
made just this difference with, that it is referred to, known and 
implied by the knowing process, and is both ‘in’ and yet ‘beyond’ 
this. 

Thirdly, although known in a way specifically different from that 
in which the perceived object is known, since perception and infer- 
ence are species of cognition, nevertheless the object of this infer- 
ential knowing experience either has been, is now or will be as real, 
in a sense different from merely valid, as is the object of normal 
perception. The transcendent elements, although unperceived and 
perhaps unperceivable, are through their causal connection with the 
real and known object of perception also both real and known. 

The transcendent is, then, that ground for the validity of alogical 
knowledge which is external to this knowledge itself. It is the gen- 
eral ontological condition of memory, of perception, of alogical in- 
ference, perkaps of all experience. It is the possibility of experi- 
ence, but not possible experience; yet it is experienced. For any 
cognitive experience it is always ‘beyond’ at the same time that, as 
known, it is ‘in’ this experience. It is known if the transcendent 
conditions for any specific kind of knowing are present; if these are 
not present, then it is a ‘thing-by-itself,’ but not ‘-in-itself.’ 

We are now in a position to offer a solution of still others of the 
problems which were suggested in the first article. If the genetic 
view of knowledge is taken, that ‘thought is an instrument of adapta- 
tion,’ ete., and if alogical cognition is that means of adjustment 
which can perhaps best conserve and further life and so even make 
other experiences possible, it appears that such important foreknow]l- 
edge is both real and possible only on the basis of the conditions 
above enumerated. In fact, the conviction that these are present, 
to ensure the success of foreknowledge, has a practical outcome quite 
different from that which any other view has. In the instance, then, 
of conflict or discordance, the felt-need of readjustment does not 
itself constitute this outeome. Although in the need, as directly 
experienced, the transcendent may not be distinguished from the 
immanent, or, even granting that it is, since the knowledge of the 
detailed conditions for success may be absent, so the need does not 
disclose directly that which is revealed ultimately, namely, that an 
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essential condition in the readjustment is an ontological ground. It 
is to this as a transcendent manifold that the subjective readjusting 
process must conform in order to attain that success without which 
it is meaningless. The character of this conforming, which consti- 
tutes the correspondence between the inference process as a series of 
judgments and as a natural event and the transcendent manifold, has 
already been presented; but there are still further details of this, 
the statement of which will present the manner in which that which 
is transcendent to consciousness and is order, ete., is known in con- 
scious experiences, characterized as they seemingly are by lack of 
order and permanence. 

A beginning may be made here with the perceptive judgment, 
which may be dismissed briefly. Whether this be identical with, or 
different from and yet simultaneous with, or subsequent to the act 
of sense-perception, it does not refer and relate to the content of 
perception, but rather to the same transcendent object to which the 
perceptive act refers. As a psychological event, distinct from the 
word- or other symbols which may formulate it, the perceptive judg- 
ment makes a determinate and unequivocal reference beyond itself 
to transcendent elements; and, as in the ease of perception, this 
reference may be present or take place without proof that it so is, 
just as an object may be ‘really there’ without proof. Truth, then, 
in the sense here of ‘correct’ and of ‘correspondence,’ is independent 
of proof. Accordingly, it may be said that a perceptive judgment 
is true, if the characteristics, qualities, ete., known after the manner 
of transcendence and of alogical implication ‘in’ the ‘content’ of, and 
‘stood for’ by the symbols of its formulated predicate, actually do 
exist in the transcendent object of which the assertion is made. If 
they do so exist, then the determinateness of the relation between 
them and the elements of the judgment process constitutes their 
correspondence. The proof in any particular instance that they are 
present is derived only from the system of knowledge; but upon this 
proof the actual presence is not dependent. 

But the judgments with which science deals are, for the most 
part, ‘derived’ and universal, as opposed to the perceptive judg- 
ments as original, ete.; and in the physical sciences, which were 
selected for analysis in order to get at the epistemology of scientific 
knowing, the derived judgments are in symbolic and equational form. 

The typical procedure here consists, first, in accepting certain 
symbols for the qualities, ete., perceived either directly or, by the 
use of instruments, indirectly; and, secondly, of securing for these 
symbols definite numerical values by means of measurement. From 
the cases so examined equations are obtained expressing empirical 
laws, the justification of which has been presented. From them, 














PSYCHOLOGY AND SCIENTIFIC METHODS 375 


thirdly, although they themselves involve or presuppose certain 
principles of interpretation, by means of the further use of instru- 
ments constructed in the light of theory and by mathematical 
manipulation according to the rules of the caleulus and the prin- 
ciples of logic, more and more ‘abstract’ relationships are obtained, 
and the domain of theory is reached. In the instance of making an 
application of such a theory to a particular case, as, for example, in 
predicting an event, a procedure in general the reverse of the above 
is adopted. Such a system, in algebraic form, exact, detailed and 
complete, constitutes that which I would classify as theoretical alog- 
ical knowledge, always with the possibility of some specifically prae- 
tical appleation. 

What, now, is the detailed character of the knowing experience 
of the physicist while making actual use of such a body of knowledge 
in either ‘working’ up to or away from theory? In this question a 
distinction is implied between knowledge and knowing; the latter is 
thinking, understanding, and demands present consciousness, while 
the former term designates much not directly related to or in present 
consciousness.* 

As constituting this ‘scientific knowing,’ first, there is normally a 
consciousness of the symbol; this is either perceived or, in silent 
thinking, presented as a symbol concept. But the symbols both have 
a meaning—they are not merely empty formule—and stand either 
for transcendent objects, qualities, ete., or for the technical opera- 
tions of arithmetic and the ecaleulus. This distinction between mean- 
ing and object symbolized is quite necessary and is justified, first, I 
believe, by its analogy to the distinction between the ‘content’ and 
the object of perception; in the judgment the meaning of the sym- 
bols is the ‘content.’ But, secondly, that a meaning is present and 
distinet from the object is shown by the fact that the symbols are 
understood; the symbolized judgment is an experience or event 
within subjective limits, though referring beyond itself to an object. 

What, now, is the status of the meaning of those symbols which 
at the same time that they are ‘associated’ with this, also stand for 
transcendent objects, ete.? In answer thereto it may be said that, 
in general, this status as well as the extent to which there is a con- 
sciousness of the symbols will vary with the degree of attention. 
Granted, in the first place, that this is directed to the meaning, as 
constituting this there may in some eases be images in terms ulti- 


*The following account of the psychology of scientifie knowing may be 
compared with the views expressed by James, ‘ Psychology,’ Vol. I., Chap IX., 
‘The Stream of Thought,’ and by Hobhouse, ‘The Theory of Knowledge,’ pp. 
101-113, and especially with the results presented by Binet, in his ‘ L’étude 
expérimentale de JVintelligence,’ Paris, 1903; with these it is in essential 
agreement, yet it is also an independent analysis. 
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mately of visual or muscular or some other kind of perception. If 
these images are present they do not, however, constitute the mean- 
ing completely and adequately; rather, there is always a residue of 
this which can not be so ‘imaged.’ This, indeed, forms an essential 
and distinguishing characteristic of scientific knowing and is, per- 
haps, its most important justification and value, in that, in accord- 
ance with it meanings are developed which can not be imaged in 
their entirety and transcendent relations are known which ean be 
known in no other way than by these symbolic methods. 

So far, then, as images are thus inadequate, there must be granted 
a second type of meaning, for which it is frankly impossible to form 
images in terms of any sense, even though there be both sufficient 
time and attention allowed for this attempt. But, thirdly, there is 
the more usual ease, equally interesting and valuable, however, for 
the psychology of scientific knowing, in which, because either of 
familiarity with and habitual use of the symbolic methods of think- 
ing or because of greater attention to the symbols, or both, the scien- 
tist neither needs to nor, in fact, does call up images even though, 
were more time given, it might be quite possible to do this to a lim- 
ited extent. 

In any of these instances, then, in which images are either inade- 
quate or wholly absent and yet meanings are undeniably present, 
since a knowing, understanding and thinking process is taking place, 
the question is of importance as to what the manner and character 
of these may be. 

There are two possibilities here, the limits of which in any par- 
ticular case it would be difficult to fix exactly without experimental 
determination, but both of which can be established in a general way 
by simple careful observation of one’s own ‘symbolic knowing’ and 
by the interrogation of others. The first is, that at the same time 
that there is a perception or fairly clearly marked image of the 
symbols or signs the meaning is present as in the fringe of con- 
sciousness; the second, an extreme and perhaps limiting case, that 
the meaning is not in consciousness at all. This fits that type par- 
ticularly well in which ‘knowing’ by a certain system of symbolic 
methods has become habitual. It is psychologically and perhaps 
paradoxically an ‘economy of thought’ that the meaning, in such 
‘symbolic knowing,’ should be either in whole or at least in part 
below the threshold; and it is further possible that this economy 
itself depends on this very characteristic, that it is required not that 
meanings be either imaged or in the fringe, but only that an aware- 
ness of the symbols be present, in order that thinking, and knowing, 
and understanding shall be taking place. Accordingly, the prin- 
ciple may be stated, that what we think is not identical with what 
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we image, and—may I venture this?—that thinking is not wholly 
identical with consciousness. It may be, in fact, that, just as the 
greater part of that which is at present ‘our knowledge’ is be- 
low the threshold, so also can ‘thinking’ be likewise ‘situated,’ so 
that both knowledge and knowing are in part transcendent processes. 

However, that they should be this under certain circumstances 
is quite compatible with, indeed is additional support and evidence 
for, the mediation of the transcendence of the cognitive act by tran- 
scendent relations and events. In the case of thinking and knowing 
it is, in fact, just such transcendent events within the organism which 
make up part of the subjective reaction. Under these circumstances 
the term ‘experience’ might be used as a genus which would include 
both conscious and unconscious adjustments, ete., within the indi- 
vidual. But, even then, it would connotate that which already has 
been and might again be ‘above the threshold,’ and so connected with 
consciousness. However, as a possible exception to this last, but 
yet suggested by and in general accordance with this ‘status’ of 
knowing, as presented above, it may be that certain meanings arise 
not by abstraction from perception, or from images, or even from 
the ‘fringe,’ but without our consciousness and through the working 
of external transcendent elements on those of the organism, and that 
they then emerge into consciousness as those concepts, ete., which 
are sometimes held to be regulative and ‘a priori,’ and are perhaps 
of a non-imageable form. 

But, to return to our analysis, the following different ‘aspects’ 
to or constituents of the knowing process can now be distinguished ; 
first, the series of symbols; second, the meaning, associated with the 
symbols, and identical with the content of thought, analogous to the 
‘content’ of perception. This content may be present as imageable 
or not-imageable, either in the fringe or not, or as ‘below the thresh- 
old,’ the relative amount of each one of these varying with the cir- 
cumstances and with individuals. 

Is it possible, now, to discover still another, a third, aspect? That 
there is this, comes a fortiori, first, from the fact of those conditions 
which are both necessary for the success of alogical knowledge and 
the ground and means of this; and, second, from the character of 
perception and its object. The transcendent, which, through one 
or more of its characteristics of causal regularity, ete., is such a 
ground, and means, and mediator, is, by virtue of these very relation- 
ships to knowledge and knowing, also their object; it is the object 
known in that knowing process which consists in any present use of 
the universal judgments of physical science, be they ‘empirical,’ or 
abstract laws in equational form, and accordingly it is to be distin- 
guished from the content. This last is identical with the subjective 
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thinking act, is distinct from the symbols which formulate it, con- 
stitutes their meaning, and takes place as the subjective reaction 
excited by the presentation of the symbols as they recur in the 
reasoning process. The object is accordingly that which the sym- 
bols symbolize, that which the meanings denote as they transcend 
themselves, that which they imply alogically, that, too, which is a 
causal element or group in that which brings about success and is 
the ontological justification of induction. As known in this way the 
object is both ‘beyond’ and yet ‘in’ the meaning; as standing in this 
relation the two form a certain and very definite kind of unity, not 
one in which, as ‘in an infinite night all cows are black,’ aor one to 
be called advantageously an all-containing and, perhaps, all-differ- 
ence-annihilating ‘experience,’ but one in which there are diverse 
elements, both transcendent and immanent, related alogically. As 
characteristic of this relation between the elements of the transcendent 
manifold and those of the content, identical as it is with transcend- 
ency and implication from one standpoint, and with causal mediation 
from another, there is a determinateness and unequivocalness which 
constitute correspondence. 

Known in this way, then, are the things, qualities, ete., of simple 
perception, or of that made possible by the use of instruments and 
theory; known are the transcendent relations and events, the per- 
manence and causal uniformity, even the unalterability, the inde- 
pendence, the difference in kind, with this knowledge in some cases 
made possible only by the symbolic methods employed. But just as 
this permanence and uniformity, necessary for success, can be found 
only in a transcendent, so is it in turn found that all those charac- 
teristics which are demanded of this make it necessary to regard both 
space and time as themselves transcendent. That which is implied 
for the whole is implied also for the parts necessary to that whole. 
Accordingly, in the mathematical formulation of this knowledge 
symbols appear for both space and time; to these the content both 
of perception and of scientific knowing refers. 

Since the transcendent is known in this way as a manifold of ele- 
ments in various relations, by means of which, alone, certain neces- 
sary characteristics can be obtained, is it, therefore, such a unity 
that, because it is also related to knowing in a very definite way, the 
two together, transcendent and individual experience, form an ‘ab- 
solute’? To this it may be replied that, so far as there are relations, 
there is also, admittedly, some kind of unity and some dependence, 
although these may be to just the extent of those relations. But, 
secondly, although of course such a unity may be termed an ‘abso- 
lute,’ and though it may have characteristics which the parts have not, 
nevertheless as an ‘absolute’ it plays a rdle not different from that 
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which the modest unity, given by these implicative and other rela- 
tions between the transcendent and individual experience, itself 
plays. It is, however, to a certain extent such an absolute that is 
invoked by the pure empiricist when he appeals to an all-ineluding 
experience, the experience, namely, which has been found to bear 
the same relations to individual experience as this plus its alogical 
implications, ete., does to itself. Accordingly, to call such a whole, 
because of the relation-given unity of its parts, the Absolute or Ex- 
perience, ete., is to make a difference in terms which makes no differ- 
ence in reality. In any ease there is always present an alogical 
dualism between what has been ealled in these articles the tran- 
scendent and the immanent, which relation, not itself logical, may 
be, and perhaps always is, stated propositionally in essentially the 
same logical form. 

However, the existence of such a relation, whose details have been 
developed and presented in these articles, although identical with 
a unification, does not, so far as it is present, either make it possible 
or demand that either the transcendent or this plus individual ex- 
perience should be imaged as an at bottom qualitatively similar 
and homogeneous whole. Notwithstanding that certain relations, 
ete., as known by scientific symbolic methods, can not be imaged, 
the attempt is, however, frequently made, and is perhaps almost 
unavoidable, for certain psychological reasons, to image the whole 
as like in kind te some part which can be imaged. Something like 
this is, indeed, attempted when, for example, the whole tran- 
scendent is ‘reduced’ to the likeness of ‘undifferentiated experience,’ 
or of ‘meaning,’ or of consciousness, etc., and it is in this way that 
certain types of ontology originate. These may be legitimate enough, 
first, so far as they are conditioned by certain major postulates, 
made necessarily without proof, and due in each case to some emo- 
tionally rooted preference ; and, second, so far as they give internally 
consistent systems. But they are ontologies which, presented in 
different sets of terms, do not make a difference either with scientific 
knowledge and knowing, or with action based on these, or with their 
outcome in success or failure. This is shown by the fact that, what- 
ever may be the type-phenomenon to which the whole is reduced, 
nevertheless the propositionally stated logic of the real alogical differ- 
ences and relations among transcendent elements themselves, and 
between these and individual conscious experience, is essentially 
the same in all. It is this logical sameness that persists in the 
ontologies as they differ, and it is in this, too, that that knowledge 
consists whose outcome, in success or failure, as a means of read- 
justment, may condition the very possibility of further experiences. 
For this reason, also, and in this respect, is this knowledge inde- 
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pendent of any one ontology, and the former important, the latter 
not. But this is not to say that, for other action, based on other 
motives, these ontologies are not important and do not make a differ- 
ence, or that some one may not be true and the others false. 

Accordingly, as that which is always a term in the propositionally 
and so logically expressed real alogical relations of ‘knowing’ to that 
which is ‘other than’ and ‘beyond’ it, it is upon the peculiar and 
distinctive characteristics of the transcendent that knowledge and 
knowing depend. For these consciousness is not a sufficient, though 
it may be a necessary, condition. Their structure and nature ean not 
be stated in such simple terms as, for example, that the object known 
is either like, or ‘contained in’ consciousness, or is a function of this. 
Rather, as it has been my purpose to demonstrate, this structure is 
complex and involved and yet can be stated fairly definitely. 

The particular species of knowledge, however, which has been 
used as the subject of our analyses, is the alogical, as including per- 
ception, ete., and scientific knowing. From this there was dis- 
tinguished at the very outset, as the means for the satisfaction of a 
different need, namely, consistency, another species, logical knowl- 
edge. Genetically, the alogical may seem to have preceded the purely 
logical; conversely, now, the latter may serve as a means to the 
satisfaction of some more ultimate alogical end where success is the 
goal. Is not the logical, therefore, either to be reduced to, or has it 
not been abstracted from, the alogical? To the last question the 
reply may be ‘yes,’ to the first ‘no’; for successful knowledge is a 
matter of twofold, of two-dimensional, implication, alogical and 
logical. Springing from different ‘roots,’ and with both necessary 
to success, and though the latter may have been abstracted from 
that in which the alogical element was also present, the two are and 
remain distinct, yet coexistent, elements. 

Finally, and to complete our scheme: Whence the needs for 
which there is demanded a readjustment, satisfactory and successful? 
And the answer is: That, just as the need of satisfaction is not the 
satisfaction of the need, so is the source of the need not the need 
itself; but that the transcendent which is the means of satisfaction 
is also the source of the need of this. The need arises in conflict, 
the satisfaction rests in harmony. 

Epwarp G. SPAULDING. 

PRINCETON UNIVERSITY. 
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SOCIETIES 


THE YALE MEETING OF EXPERIMENTAL PSY- 
CHOLOGISTS 


HE third annual meeting of the Experimental Psychologists 
was held at the Yale laboratory during the Easter recess. Asin 
previous years the sessions were of a wholly informal character, and 
the discussions were freely participated in by the auditors. Pro- 
fessor Judd acted as chairman throughout the meeting. The visitors 
were entertained by the Yale department of philosophy, at luncheon, 
at dinner and at a smoker. 

The sessions were devoted chiefly to a detailed statement of the 
work in progress at the various laboratories represented. Professor 
J. R. Angell communicated a report by Drs. Harvey Carr and 
Jessie B. Allen, which dealt with the relation of accommodation and 
convergence to the perception of depth. This paper described two 
eases in which the normal physiological connection between accom- 
modation and convergence was not present. One of the subjects 
possessed the capacity to vary her accommodation at will without 
any concomitant change of convergence,—various controls introduced 
by the experimenters leave no doubt as to the existence of this state 
of affairs. It was found that this subject’s perception of depth was 
a function of accommodation, and was not effectively influenced by 
changes of convergence. She not only perceived distances correlate 
with the successive shiftings of accommodation, but she had an 
illusion of movement in the third dimension during a series of ac- 
commodations upon points in the median plane, the convergence 
remaining unchanged throughout. The other subject did not possess 
voluntary control of her ocular adjustments in such high degree; 
her estimations of distance were uncertain and unreliable even when 
secondary criteria were present, as, e. g., on the golf-links. The 
authors suggested that the prevailing disagreement among investi- 
gators of this general problem may be due to the fact that the 
relative efficieney of the muscular adjustment of accommodation 
and convergence is an individual variant. This paper aroused an 
interesting discussion, which was led by Professor Heinrich, of 
Krakau, Austria. Professor A. H. Pierce read a paper on the 
‘Stereoscopic Limitations of Untrained Vision.’ Having found that 
untrained observers frequently experience difficulty in perceiving 
Stereoscopic solidity, Professor Pierce undertook an investigation 
of the problem, employing photographic stereograms of the Schroeder 
stair-model. When the stereograms were reversed and mounted so 
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as to produce the overhanging-cornice effect, only 5 per cent. of 
the observers obtained this result without a suggestion from the 
experimenter. <A detailed examination of ten observers indicated 
that the failure was due to one or other of the following causes, 
normal or corrected vision being assumed: persistent neglect of one 
image, defective muscular adjustment, absence of central fusion, and 
apperceptive disturbance due to preperception. Professor Dodge de- 
scribed an investigation of the relation between the adequate time of ex- 
posure and the character of the preexposure field. When the difference 
between the illuminations of the preexposure and the exposure fields 
is sufficiently great, the limen may be reduced to 1 o; when the illumi- 
nations are approximately equal the limen is more than 10 o. While, 
if the prefixation field is itself a word or even an irregular group of 
lines, the limen increases to 50o. Under the last-mentioned cireum- 
stances the complete ‘clearing-up’ process lasts approximately 100 o. 
It follows, then, that an adequate tachistoscopiec exposure depends 
not merely upon temporal conditions, but also upon the character 
of the preexposure and postexposure fields. 

Mr. H. N. Loomis reported an investigation of the familiar size- 
weight illusion. The apparatus was so arranged as to record the 
lifting movements of the two hands, and the experiment was varied 
by the substitution of a spring for the weight. It was found that 
there was a characteristic type of movement for each weight, 
and that characteristic modifications of the movement curve re- 
sulted from practise. Mr. Frank N. Freeman reported an inves- 
tigation of writing movements; an ingenious device recorded the 
variations of motor rapidity and of pressure exerted during the 
writing. The study is not yet completed. Mr. E. H. Cameron de- 
seribed his investigation of the voluntary production of tones under 
varying conditions of attention. Graphic records of sung tones were 
obtained by means of a species of phonautograph. Distracting tones 
were introduced and their effects were studied. Tones are not 
sung at a uniform pitch even when no distraction is present; their 
pitch oscillates somewhat rhythmically, but tending in a general 
downward direction. Distracting tones are most effective when in- 
harmonious with the sung tone; they may cause the latter to vary 
in the direction of the distracting tone, or in the opposite direction. 
Tones sung under conditions of distraction were usually harmoni- 
ous with the distracting tone. 

The reports from the various laboratories represented at the 
meeting were for the most part a description of work still in prog- 
ress; for this reason the emphasis fell upon the demarcation of the 
problems and upon details of method and of apparatus. In some 
instances, however, it was possible to make a preliminary statement 
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of results. Professor Titchener reported that the work in progress 
at Cornell is concerned with an attempt to obtain a more accurate 
introspective account of the feelings and of certain organie com- 
plexes. This work has been hampered by the difficulty of devising 
adequate methods, but satisfactory progress is now being made. 
The problem of mental ability has also been attacked. Professor 
Sanford described the tendency of the work at Clark as being toward 
the psychological aspects of learning, or acquisition of motor and 
intellectual skill of various sorts. An attempt is being made to 
obtain as true a picture as possible of the psychology of typewriting, 
and to discover how the picture changes as the learner advances. 
The psychological aspects of chess-playing have been studied by 
introspection (several subjects learned the game) and by a ques- 
tionnaire addressed to experienced players. Other problems have 
dealt with the psychology of number-guessing, and of reasoning 
as illustrated in the solution of simple arithmetical and other prob- 
lems; work on the literature of reaction-times is also in progress. 
Dr. Porter described a study of reasoning in dementia precoxr, where 
puzzles, mazes and the like have been employed. He also outlined 
a continuation of his work on adaptive modifications of the web- 
building instinet of spiders. 

Professor Woodworth reported that the following investigations 
are in progress at Columbia: the relation between the time and the 
accuracy of discrimination; the perceptual factors in reading; the 
psychology of stuttering; the possibility of modifying the behavior 
of paramecium: the psychology of language (the causes of phonetic 
changes, and the possibility of testing rhetorical and literary excel- 
lence by the statistical method) ; the influence of posture (standing, 
sitting, lying) upon mental efficiency; the relation of intensity, area 
and duration of stimulus to reaction-time; individual variation of 
sensitivity to color-saturation; the perception of form in indirect 
vision; right and left handedness. In several instances these in- 
vestigations have reached a stage where it is possible to make a 
general statement of results, but limitation of space forbids a more 
detailed presentation here. Professor Woodworth has been engaged 
upon a study of the mental content which immediately precedes the 
initiation of voluntary movement. It was found that neither kines- 
thetic nor other imagery is invariably present, and that the com- 
plete determination of the movement is not given in the conscious 
content immediately preceding the movement. Professor Holt de- 
scribed investigations of auditory localization, of the relation between 
depth perception and ceular convergence, and of the distribution of 
retinal sensitivity in the neighborhood of the blind-spot. Dr. Baird 
outlined work being done in the Johns Hopkins laboratory upon the 
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cutaneous perception of movement, upon the effect of weight upon 
judgments of size, upon the relation between double-images and 
depth perception, and upon macular and extramacular color vision. 

The closing session was devoted to demonstrations of apparatus 
and of methods. The visitors were shown through the laboratory 
from workshop to garret. Professor Judd demonstrated the ap- 
paratus and methods employed in his beginners’ course and in his 
kinetoscopie investigation of eye movements. Many interesting de- 
vices were exhibited and many helpful suggestions were thrown 
out. Professor Dodge demonstrated a most ingenious exposure appa- 
ratus, the essential principle of which is a transparent mirror. This 
apparatus possesses the following advantages: it is simultaneous, 
noiseless, and shows neither movement nor other distracting features; 
the illumination of the fields, and the fixation-spot, are capable of 
wide variation; the apparatus may be used either monocularly or 
binocularly. It may be employed for experiments in color-mixing, 
in after-images, etc. This apparatus will soon be put upon the 
market. The apparatus and methods employed in the investigations 
of Messrs. Cameron, Freeman and Loomis were demonstrated in 
detail. 

The plan of standardizing certain sensory tests was discussed, 
but no action was taken. Professor Witmer’s invitation to hold 
the next meeting at the University of Pennsylvania was accepted. 

J. W. Bairp. 


JOHNS HOPKINS UNIVERSITY. 





REVIEWS AND ABSTRACTS OF LITERATURE 


The Religion of Ancient Greece. JANE ELLEN Harrison. London: 

Archibald Constable & Co. 1905. Pp. 66. 

This admirable little volume belongs to the series ‘ Religions Ancient 
and Modern.’ It is described by its author as “an inquiry into the nature 
of Greek religion; an attempt to see whence it came and whither it tended, 
how it resembles and how it differs from other religions. Especially its 
object is to ask and, if it may be, to answer the question: What in Greek 
religion is characteristically Greek ¢” 

The author distinguishes the two factors in religion, ritual and 
mythology, and discusses each in turn. An attempt is made to uncover 
the successive strata of Pelasgian, Hellenic and foreign elements and to 
characterize each, as well as to trace the results of fusion. To the 
student of philosophy the most interesting portions of the book will 
doubtless be those relating to the mysteries, to the influence of Pelasgian 
and Orphic ritual upon the Greek philosophers, notably Xenophanes and 
Plato, and to the moralization of the Hellenic cult-worship by the im- 
portation of an eschatology originally foreign to it. 
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It would be manifestly unfair to criticize this volume by itself, as it 
embodies in brief the conclusions arrived at in the author’s larger work 
entitled ‘Prolegomena to the Study of Greek Religion.’ The researches 
of the last decade have completely changed the discipline in question, but 
have left a vast number of the most important questions unsolved. Hence 
any statement made at present must be preliminary and tentative. This 
the author herself frankly acknowledges. Yet it may be said that the 
present volume is by far the best brief exposition of what we now know 
of Greek religion. W. A. Hemet. 

WESLEYAN UNIVERSITY. 


The Place of Science in Modern Civilization. THorsTEIN VEBLEN. The 
American Journal of Sociology, Vol. XI., No. 5, March, 1906. Pp. 
585-609. 


Few of all the problems involved in the current controversy over 
pragmatism are felt by all parties thereto to be so crucial for the ‘new 
philosophy’ as that of the motivation and the criteria of ‘pure science.’ 
Professor Veblen’s paper is an interesting and important contribution 
to this phase of the discussion, treating of the problem, as it does, con- 
sistently and with authority from the cultural point of view. 

Modern civilization is peculiarly matter of fact and, in consistency 
with this character, its final appeal on any large question which is to be 
disposed of for good and all is taken to the scientist rather than to ‘the 
lawyer, the duelist, the priest, the moralist or the college of heraldry.’ 
How, then, “has this cult of science arisen? What are its cultural 
antecedents? How far is it in consonance with hereditary human nature? 
And, what is the nature of its hold on the convictions of civilized men?” 

Psychologists of the pragmatic school declare that ‘the idea is essen- 
tially active’ and presentative of an end toward which the agent strives. 
However, all pragmatic intelligence has its roots in tropisms and in- 
stincts which can be called pragmatic only by a figure of speech, since 
they look to no conscious end, nor are they attended with any feeling of 
personal agency. “On the human plane, intelligence (the selective effect 
of inhibitive complication) may throw the response [to stimulus] into 
the form of a reasoned line of conduct looking to an outcome that shall 
be expedient for the agent. This is naive pragmatism of the developed 
kind. . . . But that is not all. The inhibitive nervous complication 
may detach another chain of response to the given stimulus, which does 
not spend itself in a line of motor conduct and does not fall into a system 
of uses.” This collateral ‘excess discharge’ is the source of such cultural 
phenomena as play in man (as also in animals), mythology and folk- 
lore, the development of which is effected by an ‘irrelevant attention’ 
sustained by ‘idle curiosity,’ which contrasts markedly with the ‘ prag- 
matic attention’ set going by the same environing object but sustained 
by the more self-conscious interest in ways and means of gaining ends. 

Accordingly, in each successive stage of the evolution of culture we 
find two sorts of knowledge current, the pragmatic or teleological, and the 
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idle or disinterested. (Professor Veblen announces at this point that he 
intends to use the term ‘ pragmatic’ more narrowly than is now the cus- 
tom, so as to denote such knowledge as is ‘ designed to serve an expedient 
end for the knower’ in contradistinction to ‘idle learning.’) “ The prag- 
matic knowledge of the early days differs scarcely at all in character from 
that of the maturest phases of culture. Its highest achievements in the 
direction of systematic formulation consist of didactic exhortations to 
thrift, prudence, equanimity and shrewd management—a body of maxims 
of expedient conduct. In this field there is searcely a degree of advance 
from Confucius to Samuel Smiles.” On the other hand, the extraordi- 
nary development of human knowledge, from primitive savagery down 
and including modern science, has for the most part been achieved 
through ‘irrelevant attention’ under the guidance of ‘idle curiosity,’ 
In savagery we have under this head myths and legends having no prag- 
matic value of necessity, though they may incidentally ‘have a practical 
value imputed to them as a ground of superstitious observances.’ Among 
peaceable communities of the savage culture ‘ the myths, on the one hand, 
and the work-day knowledge of uses, materials, appliances and expedients, 
on the other hand, may be nearly independent of one another. So, 
among ourselves, ‘pure science,’ like savage myth-making, finds its 
motivation in interests lying apart from any thought of technology or 
pragmatism. 

This independence is, however, not complete. Myth-making is the 
work of idle curiosity, but idle curiosity has its sense of dramatic neces- 
sity, and this controls its course. In working out its constructions, its 
alleged ‘interpretations’ of the facts of nature, idle curiosity conceives 
these latter in an animistic way and construes their behavior as a rea- 
soned procedure looking to their own advantage or looking to the achieve- 
ment of some end which these objects are conceived to have at heart for 
reasons of their own. In all this, of course, the conditions, social and 
other, of the agent’s own every-day pragmatic activities must play a lead- 
ing part. Thus (1) the cosmologies of savagery and lower barbarism 
are cosmogonies. “ Procreation, birth, growth and decay constitute the 
cycle of postulates within which the dramatized process of natural phe- 
nomena run their course; creation is procreation in these archaic theo- 
retical systems, and causation is gestation and birth. The archaic cosmo- 
logical schemes of Greece, India, Japan, China, Polynesia and America 
all run to the same general effect on this head.” (2) The cosmologies of 
the higher barbarians of the middle ages “are cast in terms of a feudal- 
istic hierarchy of agents and elements, and the causal nexus between 
phenomena is conceived animistically after the manner of sympathetic 
magic. . . . The relation in which the deity or deities [in higher 
barbarism] are conceived to stand to facts is no longer the relation of 
progenitor, so much as that of suzerain.” In fact, medieval philosophy 
and science, as developments of the dominating upper-class culture, are 
shot through and through with pragmatism. Only among the lower 
orders does the motive of idle curiosity and myth-making survive in 1ts 
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savage purity and bring forth fruit. (3) With the advent of modern 
times handicraft workmanship comes more and more to be the type of 
men’s every-day pragmatic efforts, and, accordingly, ‘workmanship grad- 
ually [supplants] differential dignity as the authoritative canon of scien- 
tifie truth, even on the higher levels of speculation and research. The 
maxims of cause and effect now for the first time hold unquestioned sway. 
Nevertheless, causes are conceived as ‘at work in a quasi-personal manner.’ 
(4) Since in recent times, ‘the machine technology has made great ad- 
vances, the formulations of science have made another move in the direc- 
tion of impersonal matter of fact. The dramatic interpretation of 
natural phenomena nas become less anthropomorphic. And yet, although 
‘by contrast with the pragmatic formulations of worldly wisdom these 
latter-day theories of the scientists appear highly opaque, impersonal 
and matter of fact,’ still ‘taken by themselves they must be admitted 

. to show the constraint of the dramatic prepossessions that once 
guided the savage myth-makers.’ (Professor Veblen in this connection 
suggests a comparison of the ‘ideal of inert magnitudes’ set forth in 
Karl Pearson’s ‘Grammar of Science’ with the tenor of his actual work 
in later chapters and in his discussions of ‘mother right’ and related 
topics in ‘ The Chances of Death.’ 

Modern science is, then, essentially dramatic and unpragmatic. The 
environment in which it flourishes is, it is true, an environment of ma- 
chine technology, and this environment influences its development inevi- 
tably in the same way as feudalism influenced the development of 
medieval science and as the immediate overbearing importance of the 
natural phenomena of birth, growth and death in savage life influenced 
the primitive cosmological schemes. That its results are of use is, never- 
theless, for the scientist, in principle, ‘wholly a fortuitous and insub- 
stantial coincidence.’ Pure science is a matter of ‘excess discharge’; 
technology is a method of pragmatic response to the world of stimulating 
objects. The discrepancy between idle and pragmatic knowledge is to-day 
‘wider than ever before.’ 

Coming now to the third and fourth of the questions proposed above 
—modern, matter of fact ‘pure science,’ unpragmatic as it is in its 
motivation, is, nevertheless, so permeated by the impersonal spirit and 
tendency of the pragmatic machine technology as to be, despite its great 
credit and popularity, more or less of a shadow and a blight, subcon- 
sciously, upon the souls of men. The long schooling of the race in un- 
pragmatic modes of thought during savagery fixed these ineffaceably so 
that nowadays not infrequently, “in the most advanced communities and 
even among the adepts of modern science, there comes up persistently the 
revulsion of the native savage against the inhumanly dispassionate sweep 
of the scientific quest. . . . The ideal man and the ideal of human 
life . . . is neither the finikin skeptic of the laboratory nor the ani- 
mated slide-rule. The quest of science is relatively new. . . . The 
normal man, such as his inheritance has made him, has, therefore, good 
cause to be restive under its dominion.” 

LAKE Forest COLLEGE. H. W. Stuart. 
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On Some Difficulties in the Theory of Transfinite Numbers and Order 
Types. B. Russett. Proceedings of the London Mathematical So- 
ciety, Series 2, Vol. IV., Part 1. Pp. 29-53. 

This paper, which was suggested by a paper of Dr. Hobson,’ aims at 
a generalization of such contradictions as those of Burali Forti’ and of 
Russell’ and at the introduction of certain distinctions through which Mr. 
Russell hopes to be able to overcome the present difficulties in the founda- 
tions of mathematics. 

As to the contradictions, three theories are proposed as offering pos- 
sible modes of escape. They are (a) the zigzag theory, (b) the theory of 
limitation of size, (c) the no-classes theory. With each Mr. Russell also 
presents the difficulties peculiar to it. Thus, the zigzag theory maintains 
that certain complicated functions do not define classes at all, but we do 
not know which do and which do not, and the axioms determining this 
question are very complex. The theory of limitation of size asserts that 
excessive size is what a class must avoid. Where shall we stop? Is w 
illegitimate and are all proper classes finite? And, lastly, the no-classes 
theory takes the extremely radical standpoint that there are no such exist- 
ences as classes, relations and functions. Strangely enough, although 
this view is opposed, as Mr. Russell says, by common sense, although it 
destroys a great part of Cantor’s work, and its working out is so ex- 
tremely complicated that we are not sure it leaves us even enough for 
arithmetic, yet at the end of the paper we find a curious paragraph which 
reads: “ From further investigation I now feel hardly any doubt that the 
no-classes theory affords the complete solution of all the difficulties stated 
in the first section of this paper.” 

It may be that this note will be justified, but as we read over Mr. Rus- 
sell’s statement of the contradictions ($1) there seem to be some neg- 
lected aspects of the problem which also point to a solution, simpler and 
more complete than any he has suggested. For example, the words norm, 
property and propositional function are used synonymously (p. 30), but 
we shall see that norms do not always stand for properties. Thus the 
contradiction as to cardinals consists in asserting that there is some prop- 
erty such as ‘x2’ common to all entities, and the cardinal number so 
defined must be the greatest of all cardinal numbers. But Cantor has 
proved that there is no greatest cardinal number, hence a contradiction. 
If we accept Aristotle,“ however, we can not admit that there is any 
property common to objects denoted by negative norms such as ‘X is a 
not-man.’ Lotze’ is emphatic upon this point. There is, then, no 
property common to all things. The selection here is certainly unfor- 
tunate, for if we interpret ‘=’ with Dedekind,’ ‘x2’ merely means 

* Hobson, Proceedings of the London Mathematical Society, Series 2, Vol. 
IIL, pp. 170-188. 

2 Burali Forti, ‘Rendiconti der Circulo Mathematico di Palermo,’ 1897. 

Russell, ‘Principles of Mathematics,’ Ch. X., also Appendix B, § 500. 

* Aristotle, ‘ Hermeneutica,’ Ch. II. 

5 Lotze, ‘ Logic’ (Eng. trans.), p. 48. 

° Dedekind, ‘ Was sind und was sollen die Zahlen,’ p. 1. 
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that we have written twice the name of the thing, and one does not have 
to be even as much of a realist as Mr. Russell (p. 41) professes to be to 
deny that the number of times the name of an object may be written is 
any property of the object. The fact that all the contradictions make 
use of these negative norms is significant. Such a norm is legitimate 
as a denoting phrase for an aggregate of terms, but because of the fact 
that these terms have no property in common, we can not treat them as 
though there was a corresponding class concept; the class as one does not 
exist. So long as the aggregate is dealt with as a mere denoted extension 
the contradictions do not arise. Hence, although there is no difficulty in 
using norms and propositional functions as synonymous, some norms do 
not stand for properties. 

Another assumption contained in the development of the contradic- 
tions is that a class may be contained in itself as an element. Schénflies’ 
has already objected to this, without, however, making the grounds for his 
objection very forceful. When a class is an aggregate denoted by a nega- 
tive norm the objection is evidently justified, for the class, in the only 
sense in which it could be an element, does not exist. The objection is 
equally justified when the class is defined by a property. In pure mathe- 
matics it is the logical and not the empirical extension of a class which is 
in question; its extension may be obtained from the class concept by log- 
ical division. A class, to be an element of itself, must then be at once 
identical with and different from itself ;* or from a slightly different point 
of view we may say that the judgment ‘xez’ is particular, and, as 
Schréder’ has already pointed out, in the logic of intentions particulars 
are nichtssagende. In previous work also Mr. Russell has confused log- 
ical and empirical extension, snd neglected to exclude the latter from 
pure logic.” 

The complete implications of these distinctions are worth developing. 
They free us at least from the generalized type of contradiction given by 
Mr. Russell (p. 35) and put us in harmony with Cantor’s result that there 
is no greatest cardinal number. They also agree with Mr. Russell’s 
Statement (p. 36) that there are some classes such that we can never pre- 
tend to collect all their terms, for there will always be a term not in any 
collection we may have made, although the class is merely simply infinite. 
This fact seems to me more significant for the theory of the transfinite 
than Mr. Russell appears to observe. 

The last part of Mr. Russell’s paper is devoted to a discussion of the 
axiom on which depends Zermelo’s proof" that every class can be well 
ordered, and the related multiplicative axiom. The problem is to prove 
the existence of a norm by which we can pick out one term from each 

"Schinflies, Jahresbericht der Deutchen Mathematiker-Vereinigung, Bd. 15, 
January, 1906. 

* Cf. Schinflies, loc. cit. 

* Schréder, ‘ Algebra der Logik,’ Bd. 1, p. 100. 

“Cf. Remarks as to extension of class ‘men’ and ‘featherless biped, 
‘Principles of Mathematies,’ § 24. 


“ Mathematische Annalen, Bd. 59, pp. 514-516. 
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class in any class of classes. On the validity of these axioms depends 
the possibility of proving the identity of inductive and finite numbers 
and of establishing the laws of addition, multiplication and exponenta- 
tion. They may be true only under certain conditions not yet defined; 
and with respect to transfinite classes, they are especially under a cloud, the 
lightening of which, we believe, will come from some such logical consid- 
erations as have here been suggested. 


Harotp CHAPMAN Browy. 
HARVARD UNIVERSITY. 
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NOTES AND NEWS 


Tue following is from the Atheneum of June 2: “An excellent 
article on ‘ The Origin and Development of Sufism’ appears in the April 
Journal of the Royal Asiatic Society. The author, Mr. Reynold Nichol- 
son, thinks that though quietism and mysticism were not unknown to the 
earliest Mohammedans, a complete change took place in this respect about 
800 a.p., and that this must be attributed to the influence of the Greek 
mystics, as exemplified by the Christian Gnostics and the pagan Neo- 
Platonists. . . . The more speculative features of Sufism were, as Mr. 
Nicholson clearly shows, taken straight from the later Greek philosophy, 
which no doubt found congenial soil in the minds of the Persians, who 
were as Aryan as the first founders of philosophy.” 

AccorpinG to the British Medical Journal, a general institute of psy- 
chology is to be established in Paris at an early date. The institute will 
be devoted largely to the study of phenomena of subconsciousness, the 
causes of criminality and means for combating social evils. The plan 
owes its initiation to Professors Brouardel, d’Arsonval and Gariel, and 
MM. Boutroux, Giard and A. Picard. 

THE death is reported of Hermann Obst, the distinguished anthro- 
pologist. He helped to found the Voélkermuseum, of Leipzig, and was 
reputed to be one of the chief authorities on Asiatic races. 

Dr. Kyicut Dunap, instructor in psychology at the University of 
California, has been elected instructor in psychology at the Johns Hop- 
kins University. 

Dr. Kart Rosert Epovarp von Hartman, known for his philosophical 
and literary publications, died at Berlin, on June 6, at the age of sixty- 
four years. - 

Ir is reported that the Andover Theological Seminary is likely to be 
merged with the divinity school of Harvard University. Andover has 
considerable endowments, but only fourteen students. 

M. Pierre Janet, professor of experimental psychology in the Collége 
de France, has been appointed lecturer at Harvard University next year, 
and will give a course on the symptoms of hysteria. 

Swan SonnENSCHEIN AND Co. have published a second edition of 
Mr. C. H. Hinton’s book on the fourth dimension. The present edition 
contains a new chapter of twenty-three pages on a language of space. 
The new chapter is also published separately. 

Tue Clarendon Press is bringing out ‘An Introduction to Logic,’ by 
Mr. H. W. B. Joseph, fellow and tutor of New College. 
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